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‘Summary of Urban Airshed Modeling
Results for Houston-Galveston
April, 1998 Attainment Demonstration

October 20, 1997

J. H. Smith, Ph.D.

T.N.R.C.C.
Air Quality Planning
and Assessment



Background on the Coastal
Oxidant Assessment for Southeast
Texas (COAST) Modeling

The upper Texas coast is characterized by a complex mixture of emissions
and highly complex coastal meteorological patterns.

The 1993 COAST intensive field study included enhanced meteorological
and air quality monitoring, advanced emissions inventory methodologies.

Modeling for COAST was conducted using an advanced prognostic
meteorological model (SATMM) and the variable-grid version of Urban
Airshed Model (UAM-V).

Of four COAST episodes initially modeled, best performance achieved with
September 8-11, 1993 episode. All exceedance days meet EPA performance
criteria. -

September 8-11 episode will be used for April, 1998 attainment
demonstration.

Emissions inventory projected to 2007 using econometric forecasts; adopted
controls on VOC sources are applied to projections.

Future-year boundary conditions eétablished through multi-state regional
modeling.

SIP modeling staff have conducted over 150 six-day simulations to test
various NO,, VOC, and combined NO, & VOC reductions, applied domain-
wide and in specific geographic areas.



Episode Selection and Model Performance

L d

Originally modeled four episodes mcorporatmg results of the
COAST field study:

- October 23-25, 1992

- Aungust 16-20, 1993

- August 31-September 2, 1993
- September 6-11, 1993

Model could not successfully replicate observed data for either
October 23-25, 1992, or August 16-20, 1993 episode.

August 31-September 2, 1993 episode was selected primarily
for Beaumont. (Houston-Galveston area peak ozone was 164
ppb on Sept. 1, well below design value of 210 ppb).

September 6-11, 1993 episode had four consecutive exceedance
days in Houston-Galveston, with high ozone in Beaumont-Port
Arthur (one exceedance day).

Model performance meets EPA criteria for both areas for four
days of interest:



Houston-Galveston ’Model Perfonnance Summarv

September §, 1993 214 176 -18% 2% 24%
September 9, 1993 195 177 9% 4% 26%
September 10, 1993 162 179 10% -10% 23%
September 11, 1993 189 187 1% 2% 21%

s
September 8, 1993 113 165 47% 12% 20%
September 9, 1993 - 116 140 28% 2% 14%
- September 10, 1993 141 162 15% 2% 4%
September 11, 1993 116 158 36% >1% 18%

Characteristics of September 6-11, 1993 Modeling Episode

- Fairly typical summer episode for Houston, Beaumont.
Does not represent flow reversal events like August 17-20
episode.



COAST Modeling Domain
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Projected Year 2007 COAST Emissions
09/08/93, HGBPA Sub-domain

NOx Emissions (Total = 1972.3 ton/day)
08/08/93

Biogenic (2.23%)

Area (21.26%)

Point (48.79%)

Mobile (27.72

VOC Emissions (Total = 4863.4 ton/day)
09/08/93

Point {(8.46%)

Mobile (5.74%)

Area (9.23%)

Biogenic (75.56%)




UAM-V Total Point Source NO, Emissions 09/08/93
COAST Year 2007 Baose Emissions
HGBPA Sub—domoin (2x2 Km. Grid Cells) -

r——Emissions Piotied ———

County Tons/Day
Brazoria 110.94
Chambers 2472
Fort Bend 97.09
Galveston 11723
Horris 308.54
Liberty 6.07
Montgomery 10.42
Waller 6,47
H~G SUBTOTAL: 681.48
Hardin 5.85
Jefferson 78.80
Orange 30.79
B~PA SUBTOTAL: 115.45
MAP TOTAL: - 962.27
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UAM-V Totol Point Source CB—IV HC Emissions 09/08/93
COAST Yeor 2007 Bose Emissions
HGBPA Sub—domoin (2x2 Km. Grid Cells)

County
Brazoria
Chombers

Fort Bend
Galveston
Horris

Liberty
Montgomery
Waller

H-G SUBTOTAL:
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- Jefferson
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B8—-PA SUBTOTAL:

MAP TOTAL:

——Emissions Piotied
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UAM-—V On-Road Mobile Source NOy Emissions 09/08/93
COAST Yeor 2007 Bose Emissions
(2x2 Km. Grid Cells)

—Emissions Plotted

Lounty Tons /Doy
Brazoria 17.79
Chambers 6.28
Fort Bend 3248
Galveston 14.53
Harris 369.36
Liberty 6.03
Montgomery 25.99
Woller 5.92
H~G SUBTOTAL: 478.39
Hardin 492
Jefferson 2057
Orange : 8.69
B8-PA SUBTOTAL: 34.19
MAP TOTAL: 546.64

Tons/Hour
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UAM~-V On—Road Mobile Source CB—IV HC Emissions 09/08/93
COAST Year 2007 Base Emissions
{2x2 Km. Grid Celis)

—FEmissions Plotied

Legend (Tons/Day)
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UAM-V Area Source NO, Emissions 09/08/93
COAST Yecr 2007 Base Emissions
HGBPA Sub~dornain {2x2 Km, Grid Celis)

-r———Emissions
County
8razoria
Charmbers
Fort Bend
Golveston
Horris
Liberty
Montgomery
Woller
H~-G SUBTOTAL:
Hordin
Jefferson
Orange

MAP TOTAL:

B-PA SUBTOTAL:

Plotted
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UAM-V Biogenic CB-IV HC Emissions 09,/08,/93
COAST Year 2007 Base Emissions
HGBPA Sub-domain (2x2 Km. Grid Celis)
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UAM-V Area Source CB~-IV HC Emissions 09/08/93
COAST Year 2007 Bose Emissions
HGBPA Sub-—domain (2x2 Km. Grid Cells)

Emissions Plotted
County Tons/Doy

~ Brazorio 22.50
~ Choambers 16.81
~ Fort Bend 15.44
- Galveston 23.76
 Horris 188.04
~ Liberty 10.98
~ Montgomery 2328
1 Waller 510
~ H-G SUBTOTAL: 305.90
{ardin 7.48
Jefferson 30.22
Orange 867
B-PA SUBTOTAL: 46 37
MAP TOTAL: £449.02
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UAM~V Biogenic NO, Emissions 08/08/93
COAST Year 2007 Base Emissions
HGBPA Sub—domain (2x2 Km. Grid Cells)

-

County Tons /Doy
Brozoria 4. 44
Chombers 1.91
Fort Bend 4,02
Galveston 1.21
Hoarris 3.91
Liberty 1.92
Montgomery 0.48
Woller 2.05
H-G SUBTOTAL: 19.93
Hardin 023
Jefferson 222
Orange 0.32

B-PA SUBTOTAL: 2.76
MAP TOTAL: 44 08B
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Conclusions from Urban Airshed Modeling
Using Data from the Coastal Oxidant Assessment

for Southeast Texas

VOC reductions alone will reduce maximum ozone concentrations, but
will not be sufficient for attainment.

NO, reductions can achieve attainment in HGA, but only with overall
reductions of 75% and above from point, mobile, and area sources.
Decreases in ozone concentration are relatively small until overall NO,
reductions reach 50% and above.

For HGA, NO, reductions from point sources aloane are not sufficient
for attainment, nor are they effective alone in reducing ozone. NO,
reductions from mobile and area sources are more effective than from
point sources, but are not sufficient for attainment.
Combined reductions of point source NO, and total VOC in the 10-
20% range decrease the areal extent of ozone exceedances.

For HGA, reductions of VOC and/or NO, in the 10-20% range would
meet the test for a §182(f) exemption, but reductions above 50%
would not. Modeling supporting the original §182{f) exemption showed
disbenefits at 50% NO, reduction levels, whereas the current modeling
shows benefits at this reduction level.

Attainment of the new 8-hour standard will require more NO,
reductions than for the current 1-hour standard.

NO, reductions from utility point sources alone show littie or no benefit
in reducing ozone.

At levels of NO, reduction of 50% and above, NO, substitution for
VOC may be acceptable under EPA's Rate-of-Progress requirements.



Conclusions from Urban Airshed Modeling
Using Data from the Coastal Oxidant Assessment
for Southeast Texas

Special considerations for BPA:

1. BPA would not qualify for the § 182(f} exemption at any range of
reductions.

2. Point source NO, reductions are beneficial in reducing ozone, but
on some modeled days are not sufficient for attainment.

3. Domain-wide reductions in total NO, would achieve attainment in
the 40-75% range. Both local and non-local reductions may be
needed for attainment.



Due to the length of the document, the figures from this report are
not available in electronic file.

Please contact Eve Hou, (512) 239-5838 or ehou@tceq.state.tx.us, of the
TCEQ to attain a hardcopy version.




